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EDITORIAL NOTES 

It only seems like yesterday that I wrote my first Editorial Notes for The Fossil Collector, 
and yet here we are twelve months on, already. 

How do I feel after twelve months of being editor of The Fossil Collector? The pride I have 
in The Fossil Collector has continued to grow and the voices of encouragement I have 
received for the job I am doing have been heartily accepted. Over the next twelve months I 
hope to be able to bring the readers of The Fossil Collector both an interesting and 
informative bulletin. One of my main goals is to produce a bulletin which is free of spelling 
and repetition errors and ‘by hook or by crook’ (who said that!!) I am determined to 
accomplish this. 

I have received a few comments on Warren Allmon’s article which appeared in Bulletin No. 
47. I am glad to see that the article has promoted some discussion as this will enable any 
possible problems to be aired and talked about instead of being held back where they can 
become more of a problem. 

In just over six months. Bulletin No. 50 will be due for release. The idea of having a colour 
insert for this milestone issue has been raised and it is an idea which I support. Along these 
lines, if any readers of The Fossil Collector have good quality colour or B & W 
photographs, or drawings of fossils (vertebrate or invertebrate) which they feel could be 
published, please send them in. Also, enclose all the relevant scientific information with the 
photograph, as well as to whom the fossil belongs, magnification etc. While not fossils, I 
would like to include a photograph of Frank and Enid Holmes as these two people have been 
the driving force behind The Fossil Collector and the FCAA since the beginning. If there is 
a recent photograph of Frank and Enid floating around please send it in. The success or 
failure of this insert will depend mostly on the response of the readers of The Fossil 
Collector, so please help make the insert happen by sending in your material. 

I have been informed by Frank that I will be lucky to obtain a recent photograph of he and 
his wife (do I detect a challenge here). Perhaps one of the Melbourne members would like 
to help me with this, and possibly have some fun at the same time. While I’m not suggesting 
stalking, or anything of the kind, there are ways and means of obtaining photographs of 
reluctant subjects. I would be grateful to the person who can supply me with this 
photograph. If you are stuck for ideas, please give me a call. 

As there are now also a few past issues of The Fossil Collector behind us, there may be a 
particularly informative article in one of these issues, which could be reprinted for the 
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benefit of the newer members If any of the foundation or longer serving members of the 
FCAA know of such an article, please send me a letter telling me which issue it appeared in 
and the title of the article 

May heralds the beginning of a new collecting season for me and the raising of stress levels 
for Julie, as the prospect of more rocks coming into the house becomes a reality (gee, I just 
cleaned up the garage too ©) This season will see me visiting the Georgina,Yarrol and 
Bowen Basins along with any interesting localities in between, and to cap it all off, visits to 
some of the Cainozoic deposits of south-east Queensland. I can only hope that this year will 
be as successful as last year in the discovery' of new specimens department, only time will 
tell. 

I would like to take this opportunity to encourage the non-professional readers of The Fossil 
Collector to consider writing an article, to be included in a future issue. If, like me, you are 
a little scared of wnting an article on your own but have an idea, approach a professional, 
or semi-professional, with the idea and see if they will help. I have done this with a member 
of the Queensland Museum and 1 am not only having a lot of fun but I’m also learning a 
heck of a lot at the same time. We must also remember, at this time, there is a large move 
toward promoting trust, friendship, and co-operation between both professional and non¬ 
professional palaeontologists, a move which I support. I feel that a joint article is another 
way of attaining this. 

As most readers will have noticed, since I took on the job of editor, The Fossil Collector has 
taken on a decidedly Queensland bias, especially in relation to Australian matenal. Perhaps 
the members in the other seven States and Terntones of Australia can help even up the 
imbalance. I know that each State and Territory has vast and interesting fossil assemblages 
and it would be great to have the chance to be able to read about this. As an idea, a person 
could do a review of the fossils from a particular area, this could include any new fossils 
which have been found and published. Doing this sort of review is also a good way of 
picking up those fossils who have had their names changed, for example, the Permian 
brachiopod Ingelarella is now called Tomiopsis. This is one that I know of, but I am sure 
there must be others around as well. Areas which stand out in my mind are the Sydney 
Basin and Newcastle Coal Measures of N.S.W., the Carnarvon and Perth Basins of W.A., 
the Lune River area of Tasmania, the Murray Basin of Victoria, the Ediacaran and 
Kangaroo Island fossils of S.A., the Cambrian and Gunn Point fossils of the Northern 
Territory, and although I know there are fossils to be found in the A C T., I know very little 
else. These are just a few ideas, but, I know there are many other subjects which can be 
written about. 


The deadline for the next bulletin, Bulletin 49, will be July 25th 1996. 
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BASIC TAXONOMY 

Jonathon Woolf 4460 Bascule Bndge Drive, Apt 812 
Beavercreek, Ohio 45440-3136 USA E-mail 76557 3537@compuserve.com 

In order to understand the relationships between living and extinct animals and plants, it is 
necessary to have some understanding of taxonomy. It is especially important when dealing 
with extinct groups of animals like dinosaurs, because we have no modem animals to 
compare them to, and a great deal of what we know about them is involved in how we 
classify them. 

First of all, what is taxonomy? Simply stated, taxonomy is the branch of biology that deals 
with classifying living things Like most names of scientific fields, taxonomy is built from 
Greek word roots. Taxonomy is created from ‘taxis’, meaning ‘arrangement or order’ and 
‘nomia’, meaning ‘law’ So taxonomy equals, the law for organising things. 

Linnaean or Classic Taxonomy 

Many biologists have tned to set up usable systems of taxonomy, but none really caught on 
until just over two hundred and fifty years ago. In 1737, a Swedish botanist named Carl 
Linnaeus developed a system of taxonomy for plants that proved so useful it was eventually 
adopted for all living things This is now known as the Linnaean System of Taxonomy The 
Linnaean system is binomial ‘two names' , meaning that each specific organism receives a 
two word name which uniquely identifies it This name is the organisms scientific name 
with the first word being the genus name and the second being species For currently living 
orgamsms the normal tactic is to have both names taken from either Latin or Greek with the 
English translation hopefully being an accurate description of the creature For example, 
the domestic dog is named Cants familiaris Cams is the Latin word for dog, and /ami Haris 
is the Latin word for familiar or domestic, so Cams familiaris means dog familiar, which is 
indeed a good descnption for man’s best fnend’ 

When writing a scientific name, it is customary to set it apart somehow from the rest of the 
text in which it appears. The correct method of doing this is to use italics, Cams familiaris , 
if italics are not available, then underlining, Cams familians . or boldface type. Canis 
familiaris, can be used. When wnting or typing a scientific name the first letter of the genus 
name is always written in uppercase while the entire species name is wntten in lowercase 
letters 

Linnaeus never formally defined what he meant by a species, which is a little unfortunate 
since science requires ngorous definitions, however, later scientists did define a species 
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Of course, as with a lot of things in science, there are now many current definitions of a 
species. Two or more populations that can interbreed naturally form one gene pool Two 
populations of organisms that are sufficiently different, either morphologically or 
behaviourally, are considered different species, even if they can breed in captivity. The lion 
and tiger can hybridize in a zoo, but in the wild they are separated by behaviour patterns as 
well as by shape, size, and colour (morphology), so they are different species. 

Linneaus did not stop with just his binomial nammg scheme, he wait much further He 
grouped his plants according to relationships he saw between them, and this too was earned 
over into the general system of taxonomy. He indicated that several differoit types of plants 
were closely related by giving them the same genus name but a different species name. 

Scioitists who came after Linnaeus greatly expanded his system, they defined larger and 
more general taxonomic groups using similarities between smaller groups as enteria. 
Similar genera (genera is the plural of genus) are combined to form a Family, similar 
families make up an Order, similar orders make up a Class, similar classes make up a 
Phylum, and similar phyla (phyla is the plural of phylum) are grouped together as a 
Kingdom. The Kingdom is the highest, largest, and most general taxonomic grouping, so 
the groupings of Linnaean taxonomy, from most general to most specific look like this: 
Kingdom 

Phylum 

Class 

Order 

Family 

Genus 

Species 

have one, is classified like this: 

(animals) 

(animals with a notochord) 

(animals that produce milk) 

(meat eating ammals) 

(dogs and dog like animals) 

(dogs) 

(familiar dog) 

Naming of Taxonomic Groups 


For example, your family dog, if you 
Kingdom: Animalia 

Phylum: Chordata 

Class: Mammalia 

Order: Carnivora 

Family: Carudae 

Genus: Canis 

Species: Canis familiaris 


If you think that the family name, Canidae, looks a lot like the genus name, Canis, you’re 
right. When a new family of organisms is named, the usual practice is to pick the genus that 
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is typical of the family, then modify that genus name to form the family name. Dogs are 
typical of the dog family, so the dog family is called the Canidae. The common house cat, 
Felis catus, is typical of the family of animals called cats, so the formal name for the cat 
family is Felidae. A typical bear is the grizzly bear, Ursus horribilis, so the bear family is 
Ursidae. And so on. 

Unfortunately, nothing in science is ever simple, and so it is with taxonomy. Within each 
major group can be found subgroups that are larger than the next ‘official’ subgroup, but 
smaller than the parent group For example, all mammals, birds, reptiles, amphibians, and 
fish are vertebrates, or animals with a backbone. However, the distinguishing feature of the 
vertebrates isn’t just the backbone, but also the large nerve cord that the backbone encloses. 
There was a time when the vertebrates were considered a phylum, Vertebrata. But then 
biologists discovered animals that had the nerve cord, but did not have a backbone. Clearly 
these animals belonged in the same phylum with the vertebrates, but they were not true 
vertebrates because they did not have backbones. So a new phylum was created. Chordata, 
which included all vertebrates and all the non-vertebrate ammals that had the nerve cord. 
The group Vertebrata is still around, but it has been changed to a subphylum of the phylum 
Chordata. 

The same thing happened in other major groups. The largest ammal phylum is Arthropoda, 
the arthropods. There are four major groups of arthropods, the trilobites, chelicerates, 
crustaceans, and insects, but they are all so different from one another they are considered 
almost separate phyla. So, they are all subphyla of the phylum Arthropoda. 

Some taxonomists recognized that all land-dwelling vertebrates were more closely related to 
each other then they were to living fishes. So a group was defined between the Class level 
and the Subphylum level to indicate this. The ‘Superclass’ Tetrapoda includes all land¬ 
dwelling vertebrates: amphibians, reptiles, archosaurs, birds, and mammals. 

The same thing happened again and again as more organisms were classified and 
taxonomists kept adding subgroups to indicate more and more detailed relationships 
between organisms. However, the more they did this, the more complicated the taxonomic 
system became. Three or four genera might be assembled into a group that was called a 
family, then another genus or two would turn up that was similar enough to the first group 
to be in the same family, but different in some significant ways too. So the first group 
became a subfamily, part of a new, larger family which also included the later finds. 

After a while, the urge to add subgroups reached absurd levels and by 1975 the typical 
classification for the Class Mammalia included nineteen levels between Class and Species. 
Most taxonomists also use subspecies, making twenty levels just within a class and since 
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there can be as many as four levels above Class (Kingdom, Phylum, Subphylum, 
Superclass), the total number of levels in a classification can reach twenty five, over three 
times as many as Linnaeus onginally used Taxonomy was getting more and more complex 
and difficult to remember, but still there were holes and gaps in it 

Traditional taxonomy depends on a system called “phenetic” classification Phenetics is a 
system of classification that uses overall similarities and differences to group organisms 
Phenetics does not distinguish between primitive traits, specialized traits, and false 
similarities produced by convergent evolution For example, under an old phenetic 
classification scheme, the elephant, rhinoceros, and hippopotamus were placed together in 
the Order Pachydermata, because it was thought that since all three have very thick, heavy 
skin indicated they were related Only much later was it shown that the three animals are 
more properly placed in three different Orders. 

It was clear that taxonomists needed a method of classification that was more difficult to 
fool than the traditional phenetic method. 

Cladistics 

In the 1970s, a new method of classification began to be used more and more, this method 
became know as cladistics. Cladistics was developed as a more powerful and systematic 
way of placing organisms into the Linnaean taxonomy, but as it grew it became less of a 
method and more of an alternative to traditional classification 

The power of the cladistic method stems from the fact that it focuses on specific traits and 
uses comparisons of those traits to group organisms. It is a more powerful method than 
phenetics because phenetics can be fooled by superficial similanties while cladistic analyses 
cannot be fooled that easily, and a properly developed cladistic analyses is self-correcting. 
If a classification is incorrect, the cladistic analyses almost always makes that clear and 
enables the taxonomist to look for a better classification. 

The basic rules of cladistics are: 


1, Some traits are defined as primitive, while others are defined as derived. 

Primitive traits are traits shared by a large number of species, derived 
traits are traits shared by only a few species within the larger group. The 
formal term for a primitive trait is a plesiomorphy and the formal term for 
a denved trait is an apomorphy. 
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2 Pnmitive traits cannot be used to distinguish subgroups of species within 

the larger group Only shared derived traits, or synapomorphies, can be 
used to distinguish subgroups of species. 

3. Two species that share a number of synapomorphies form a subgroup 
relative to a third species that does share all of those advanced traits. The 
third species is then called an outgroup to the first two. 

4. Any species will have one or more traits unique to itself, these traits are 
called unique denved traits, or autapomorphies. They can be used to 
define species, but not to define higher taxonomic groups like genera or 
families. 

5. The taxonomist must be careful to distinguish true shared traits, 
homologies, and traits produced by convergence, analogies. Convergent 
traits can produce a false relation. 

For example, consider these six ammals: the house cat ( Felis catus), the cougar (Felis 
concolor), the lion ( Pcmthera leo ), the cheetah ( Acinonyx jubatus), the wolf ( Canis lupus), 
and the whitetail deer ( Odocoileus virginianus). How can we classify them using phenetic 
and cladistic methods? 

First, what are the distinguishing characteristics of these animals? 

House cat: A small predatory mammal, 4-8kg and 30-45cm long overall. Thirty 

teeth adapted for biting, cutting, and shearing, not for chewing. Purely 
carnivorous diet. Wide, rounded, flattened skull with a short, wide 
muzzle and large eyes placed in the front of the face. Walks on the first 
four toes of each foot, fifth toe has a developed claw but does not touch 
the ground. All claws on all feet are fully retractable. Can purr, but 
cannot roar. Natural habitat: thin forest, fields, forest edge. 

Cougar: A large predatory mammal up to 90kg and 2m long overall. Teeth 

similar to the house cat’s in number and development. Purely 
carnivorous diet. Large, wide, rounded, flattened skull with a wide 
muzzle Feet and claws are similar to the house cat’s. Generally 
solitary. Can purr, but cannot roar. Natural habitat: ranges widely from 
forest, to praine, to mountains. 

Lion: A very large, heavily built predatory mammal, up to 225kg and 3m long 
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Cheetah: 


Wolf: 


Whitetail deer: 


overall Similar to the house cat and cougar in dentition and diet Shows 
sexual dimorphism male is larger and usually has a mane Long, 
flattened skull with a wide muzzle, eyes in front of the skull but smaller 
and more widely spread than in the house cat Highly social, living m 
groups of up to thirty with five to ten (plus) cubs typical Feet and claws 
are similar to the house cat’s Can both purr and roar Natural habitat 
mainly savannah, also found in mountains and thin forest, forest edge 

A large predatory mammal, 30-50kg and 2-2.3m long overall. Similar to 
house cat and cougar in dentition and diet. Slender build with heavily 
muscled hindquarters. Somewhat rounded skull with triangular muzzle, 
eyes placed well back on the sides of the skull Four walking toes on each 
foot with the fifth toe being well developed but non-functional. Partially 
retractable claws. Highly specialized for speed, being the swiftest land 
animal over short distances, capable of speeds up to lOOkph. Solitary. 
Can purr, but cannot roar. Natural habitat: savannah. 

A large predatory mammal, 25-45kg and up to 2m long overall. Has 42 
teeth adapted for biting and chewing meat. Diet is mainly carnivorous, 
but will eat berries and other vegetable matter. Large skull with long 
tapering muzzle and smaller eyes placed in the front of the skull. Four 
walking toes on each foot, with non-retractable claws. Front feet have a 
fifth degenerate toe high on the inside of the leg the dewclaw, which is 
not attached to the skeleton and can be removed with no permanent 
disability. Highly social, usually lives in packs of 8-20 individuals. 
Cannot roar or purr. Natural habitat: forest and thin forest, fields, 
tundra, mountains, forest edge. 

A laige herbivorous mammal up to 250kg and 1.5-2m long overall. Has 
32 teeth adapted for chewing vegetable matter. Herbivorous diet. Long 
narrow, deep skull with eyes set wide apart and looking to the sides, not 
straight ahead. Male is larger and has antlers which are shed and 
regrown yearly. Has a complex four chambered stomach adapted for 
digesting leaves and twigs. There are two toes on each foot that form a 
cloven hoof, plus two more degenerate toes on the back of the foot. 
Habitat: field, deciduous forest, forest edge. 


Now, how do we classify these six ammals? 
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Under the phenetic system, we would do it something like this: 

1. The house cat and cougar are almost identical in most significant ways: 
diet, dentition, shape, claws, hunting style, voice, skull and skeleton. The 
difference in size, coloration, and habitat are enough to make them 
different species, but not enough to justify different genera. So the 
cougar and house cat are placed in the same genus. 

2. The lion is similar to the cat and cougar in diet, dentition, claws, general 
build, and hunting style. However, it shows several significant 
differences in its ability to roar, its sexual dimorphism, and its social 
lifestyle. These differences are enough to justify placing the lion in a 
separate genus. 

3. The cheetah is similar to the first three in dentition and basic physiology. 
It is recognizably a cat, but it has several characteristics that sharply 
differ from the other three cats we have looked at. Its claws are only 
partly retractable, it cannot climb or use its claws as weapons and it is 
extremely specialized for speed. These are enough to place it in a genus 
separate from the others, but it remains in the cat family, Felidae. 

4. The wolf differs from all the cats in dentition, skull shape, diet 
(omnivorous as opposed to carnivorous), and many other aspects of its 
physiology. Its claws are not even slightly retractable and its behaviour 
is radically different. All told, the wolf is so different from the cats that 
it must be placed in a different taxonomic family, Canidae. However, it 
is still much closer to the cats than it is to the deer, and this is indicated 
by placing it and the cats in the same order, Carnivora. 

5. The whitetail deer is radically different from all the others in almost 
every detail. It shares only the basic mammalian traits with them. It is a 
mammal, so it belongs to the class Mammalia, but it must go as far from 
the others as it can, into a separate order. 


So, this analysis shows that the cougar and the house cat form a genus, these two, the lion 
and the cheetah are separate genera within the family Felidae. The wolf is in a different 
family within the order Carnivora and the deer is in a separate order within the class 
Mammalia. Useful information, certainly, but can we do better? Lets see what a cladistic 
analysis of these animals shows. 
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First, we can say that all six animals share the same traits that define the 
class Mammalia. They are all vertebrates, they all have hair, upright 
gait, are warm blooded, bear live young, and nurse them using milk, so 
they are all mammals. 

Next we observe that these six animals have two basically different 
approaches to obtaining food, the deer is a herbivore, while the others are 
all carnivores. More, the deer has a number of traits that specialize it for 
its herbivorous lifestyle. All of these traits are derived ones, so they are 
useful for grouping the deer relative to the others. So the deer is in a 
different subgroup of the Mammalia from the others in this test group. 
This is the first big division within the group: the carnivorous animals 
form a different subgroup, or clade, from the herbivorous one. 

Next, we look at the differences between the five carnivores. We observe 
that the wolf has 42 teeth in a certain pattern, while the four cats all have 
30 teeth in a different pattern. Teeth patterns are considered a derived 
trait, so here is evidence that the wolf is substantially different to the cats. 
More evidence can be found in the feet and the general design of the skull 
and body. In all of these, except one, the four cats are all closer to each 
other than any of them are to the wolf, so we can conclude that the wolf 
is in a different clade to the cats. They are all carnivores, but within the 
carnivores there is another division, with the wolf on one side and all the 
cats on the other 

Now we are down to the four cats. We look at them, and what do we see? 
We see that one of them, the cheetah, is noticeably different from the 
others in several ways; its claws and its specializations for speed. If 
retractable claws are a derived trait for cats, then the cheetah does not 
have ah the traits that make a cat, a cat. It is still close enough to the 
other cats to be called a cat, but they and the cheetah lie on opposite sides 
of a division within the cats. 


Three left, the lion, cougar, and house cat. What differences are there 
among these animals? The lion can roar, the other two can’t, the lion is 
a social animal, the other two aren’t, the lion shows sexual dimorphism, 
the other two don’t. It appears, then, that there is yet another division, 
with the lion on one side and the cougar and house cat on the other. 

What is left? Very little. Besides size and some details of skull and teeth, 



May 1996 


THE FOSSIL COLLECTOR 


the differences between the cougar and house cat are slight and subtle. 
They can not interbreed, so they are separate species, but they are still 
extremely close to each other. 


Note that this analysis is by no means complete as it is impossible to be rigorous in such a 
small space. It is possible to write a couple of pages on what makes each of the divisions 
drawn a legitimate way of dividing animals into clades. Also, this analysis is complete with 
respect to the six species, but adding more species might change things around. 


Now, lets assemble the cladistic analysis above into a diagram, a cladogram. If the divisions 
noted in the analysis are followed, the cladogram looks something like this: 


Deer 


Mammals - 

Carnivores - 


Cats - 


.Wolf 

...Cheetah 

.Lion 

.Cougar 

House Cat 


When the cladogram is observed, a few thing can be seen. First, all the branchings can be 
easily matched to groupings within Linnaean taxonomy. The first branch is between two 
orders, the Carnivora and another order that contains the deer. The second branch is 
between two families, one that contains the wolf and the other the cats. The third branch, 
between the cheetah and the other cats, appears to be a subfamily division. The fourth 
branch is between two genera, and the fifth is between two species. So, by analyzing the six 
animals cladistically, we have arrived at a better understanding of the ways in which they 
are similar to one another 

But that is not all cladistics can do. A cladistic analysis can go far beyond simply linking 
living organisms. When fossil organisms are added to the cladogram, it grows into a 
representation of the evolutionary history of the organisms being classified. A lot needs to 
be known about a fossil organism to put it into a cladogram, but in the cases where a lot is 
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known about fossils, they can be analyzed by cladistics as easily as living organisms 
Adding fossils often validates the cladogram by providing species at, or very near, the 
branch points, confirming that the relationships in the cladogram are real and not just the 
imagination. 

One last thing to remember about the phenetic and cladistic methods. Phenetics is based on 
similarity, assuming this similarity reflects ancestry, while cladistics is explicitly based on 
ancestry. 

The above is a brief look at the science of taxonomy, actually not all that brief but less 
would not have done the subject justice. Whole books have been written on taxonomy, and 
even these do not cover all of it There is a great deal more to modem taxonomy; 
monophyletic and paraphyletic groupings and how to tell them apart; methods of cladistic 
analysis; how to tell a valid clade from an invalid one; how to determine what traits to use 
in classifying an organism; and still more. 
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AN AUSTRALIAN PHANEROZOIC TIMESCALE Available from, AGSO Sales 
Centre, GPO Box 378, Canberra, ACT 2601, Australia. Telephone (06) 249 9519/9642. 

The Australian Geological Survey Organisation (AGSO) has recently published An 
Australian Phanerozoic Timescale (edited by Gavin Young and John Laurie), a monograph 
of 288 pp. plus twelve correlation charts. Pnce SA195, plus postage and handling charges; 
and the AGSO Phanerozoic Timescale 1995 (edited by Peter Jones), wallchart with 
explanatory notes of 32 pp. Price $A30, plus postage and handling charges. 

An Australian Phanerozoic Timescale brings together extensive Australian and overseas 
research on biostratigraphic, geochronological, and magnetostratigraphic data, to present a 
new global perspective of the Phanerozoic timescale. These data facilitate correlation 
between Australian, European, and other biozonal schemes for the entire Phanerozoic. Tie- 
points are based on tightly constrained biostratigraphic and isotopic ages. The resulting 
timescale is the first one for the whole Phanerozoic to use dates from the latest isotopic 
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techniques, including the high resolution ion lrucroprobe (SHRIMP) and vanants of the 40 
Argon/39 Argon method These data have radically rescaled some part of the geological 
column - in particular, the Carboniferous 

This monograph represents the co-ordinated research output from AGSO biostratigraphers, 
geochronologists, and magnetostratigraphers, together with contributions from other 
prominent Australian geoscientists It provides an essential framework for resource 
exploration, geological modelling, reconstruction of past environments, and land-sea 
configurations during the last 545 million years of Earth history. 

The wallchart and explanatory notes of the AGSO Phonerozoic Timescale 1995 present a 
compilation of the history and current status of the major sub-divisions of the Phanerozoic 
Eon; they are derived from detailed charts presented in the monograph. The wallchart 
displays a linear timescale for the Phanerozoic taken to the level of stage; a non-lmear scale 
for the Precambrian is included to show the fullness of geological time. The explanatory 
notes briefly describe each time penod: its history, definition of its base in terms of isotopic 
and biostratigraphic data, and its sub-division into series and stages. 

The AGSO Phanerozoic Timescale 1995 integrates European and North Amencan standard 
time units together with Australian Cambrian and Ordovician stages. Initially prepared for 
use in AGSO and its STRATDAT Oracle database, this scale is significant for its global 
correlation of Phanerozoic sequences and their biotas. The wallchart and explanatory notes 
provide a comprehensive summary of the Phanerozoic timescale, which is useful for 
resource exploration companies, geological surveys, universities, schools, and individual 
professional and amateur geologists. 

For further information, contact Dr Clinton Foster at AGSO (phone 06 249 9447) or e-mail 
cfoster@agso.au 

Information from AUS.GEO News No. 32, February 1996. 

THE GEOLOGY OF SOUTH AUSTRALIA. Volume 2: The Phanerozoic 
Bulletin 54, Mines and Energy, South Australia. 

The Geology of South Australia represents over 150 years of geological investigations in 
SA. It is designed to provide the reader with a comprehensive regional account of the 
products of sedimentation, deformation, metamorphism, and magmatic activity throughout 
the state, with some insights into associated crustal processes. The ultimate aim is to 
stimulate exploration and research and to provide a sound geological basis for the equitable 
use of the state’s resources. 
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Volume 1 (The Precambnan), released in 1993, describes SA geology spanning the late 
Archaean (~2700Ma) to the aid of the Neoproterozoic at 540Ma Volume 2 (The 
Phanerozoic) records SA geology from the beginning of the Cambrian to the present day 

Cost is $75.00 per volume, postage and packing is $10.00 for Australian residents and 
$20.00 for overseas surface postage. If both volumes are purchased, or additional copies of 
either are purchased, add an extra $5.00 for postage for each additional volume. 

Information supplied by Frank Holmes. 

ROADSIDE GEOLOGY: MELBOURNE TO BALLARAT. Available from the Field 
Naturalists Club of Victoria (FNCV), 1 Gardenia Street, Blackburn, Victona 3130. Cost, 
$18.00 plus $1.20 postage. 

This 100 page easy to follow guidebook, on the roadside geology to be seen between 
Melbourne and Ballarat, is written for the layperson with no previous knowledge of geology. 
It includes a glossary and is well illustrated with colour plates and maps. 

Edited by Noel Schleiger, it is published jointly by the Geological Society of Australia Inc 
(Victorian Division), the Field Naturalists Club of Victoria. 

Information supplied by Frank Holmes. 

AN ODYSSEY IN TIME: THE DINOSAURS OF NORTH AMERICA, by Dale A 
Russell, paintings by Eleanor Kish, photographs by Harry Foster. NorthWord Press Inc, 
ISBN 0-11-310015-9, hardback. Price £19.95. Distributed in Australia by Bookwise 
International. Check with your local bookdealer for the availability of this book. 

From the far reaches of the Earth’s distant past, dinosaurs continue to fire the human 
imagination. Today, we are increasingly fascinated with the creatures who ruled the Earth 
for most of the Mesozoic. 

The world of the dinosaur is bought to life in this stunning book. Dale Russell is one of the 
worlds leading palaeontologists, and Eleanor Kish, one of the world’s best known dinosaur 
illustrators. Together they present a compelling and imaginative re-creation of prehistoric 
North America and the dinosaurs’ life in it. 

Russell describes the important genera of North American dinosaurs. He focuses on what 
they ate, where they lived, where they laid their eggs, how they protected themselves and 
their young, how fast they could move, who their enemies were, and how they died. He 
considers a wide range of theories and confronts prickly questions head-on,, including the 
idea that the ‘terrible lizards’ were warm blooded. He offers well reasoned arguments on 
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other contentious theories, like those surrounding the death of the dinosaurs. On this he 
disagrees with most of his colleagues His mtnguing speculations about the end of dinosaur 
evolution open exciting new' possibilities 

The magnificent art - 15 onginal painting by Eleanor Kish, reproduced in full colour, along 
with 108 colour photographs and 12 colour maps - adds immeasurable impact. An Odyssey 
in Time is a feast for the eyes and the imagination. 

Extract of information supplied in flyer. 


SUBSCRIPTIONS FOR 1996/97 

Subscriptions for the 1996/97 financial year, as listed below, are due on the 1st July 1996. 
Payment before the end of August 1996 would be appreciated to avoid the expense of 
sending out reminder notices. The concession rate applies to pensioners and children under 
sixteen years of age. Subscription rates are as follows. 


Surface Mail: 

Within Australia, general 

$9.00 


concession 

$7.50 


Overseas 

$10.00 

Air Mail: 

N.Z. &P.N.G. 

$11.00 


North America 

$13.50 


Europe 

$15.00 


(All subscriptions are quoted in Australian Dollars) 

A Subscriptions Renewal Form is enclosed and should be signed and returned to the 
Secretary/Treasurer with your remittance. 
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THE ROLE OF NATURAL HISTORY/ SCIENTIFIC 
MUSEUMS: ONE PALAEONTOLOGIST’S VIEW 

Ralph Molnar Curator, Vertebrate Palaeontology Queensland Museum 
P O Box 3300, South Brisbane, Queensland 4101 

Both in Australia and overseas, amateur fossil collecting has become the object of attention 
and controversy. Here in Australia, laws to regulate the collecting of fossils are being 
considered In order to better understand the issues involved with amateur and scientific 
collecting, I feel that it is worthwhile presenting one palaeontologist’s view of the role of 
museums in collecting fossils (and other items), and of what kinds of fossils should be kept 
in museums. 

The main reason for having natural history museums is to preserve, in perpetuity, objects 
that have some particular scientific significance These usually include scientific specimens, 
which are natural (as opposed to artificial) objects such as fossils, that have yielded 
information to scientists, but may also include examples of scientific apparatus. Why is it 
necessary to keep these objects in perpetuity? Isn’t it true that once they have been studied 
thoroughly, virtually everything that is possible to learn about them has been learned? Well 
- in addition to the fact that scientists rarely have the time, funds, and opportunity to study 
every specimen as thoroughly as it deserves - no. There are several important reasons why 
this is so and why specimens should be kept in perpetuity. 

Science is a progressive endeavour, and scientific items are always capable of providing new 
information. New discoveries may affect how specimens are interpreted. For example, 
before continental drift became the generally accepted explanation of the Earth’s past 
geography, the occurrence of the small Permian aquatic reptile, Mesosaurus, was a 
curiosity. Mesosaurus was found in South Africa and southern Brazil So before 
continental drift, we thought that either it just happened to have lived in those two places, or 
it just happened that its fossils were found there. In other word, its distribution provided no 
significant information other than where Mesosaurus had lived. But with the acceptance of 
continental drift, the two ‘halves’ of the distribution were (conceptually!) joined together and 
the distribution not only showed where Mesosaurus lived, but also provided further evidence 
that Africa and South Amenca had once been parts of the same land mass. And this is of a 
lot more interest than just where a small aquatic reptile used to live. 

New techniques are being invented and applied to fossils. Few nineteenth century 
palaeontologists considered using histological thin sections to examine the cellular structure 
of fossil bone. Now we learn a lot of interesting things about the lifestyles of fossil 
organisms from such techniques - for example, that early birds seem to have been 
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cold-blooded’ (poikiltherms) - and we can only apply these techniques to fossils found in 
the last century, because these fossils are still preserved in museums. 

Scientific aims change over time. We are all aware that for many years palaeontologists 
were chiefly interested in learning about and cataloguing new species. Now, however, we - 
some of us - are more interested in understanding how extinct organisms lived and evolved, 
and how and why they became extinct 

Another reason for keeping scientific specimens in perpetuity is that these items need to 
always be available for new workers. In other words, science is democratic, any scientist 
has the right to study any specimen, to question, verify or extend the onginal research done 
on it. In fact, this seeming repetition of work - it isn’t repetition - is a fundamental part of 
science. All scientists try (or should try) not to make any errors, but errors are unfortunately 
inevitable. However, science is self-correcting in that any errors made by one researcher are 
corrected when the study is repeated by others. 

There is also a parallel matter and one common to all scientific work, no matter where. And 
this is best called professionalism, winch means an over-riding loyalty to the basics of 
scientific research. In other words, this is doing the research to answer a question, not to 
push a viewpoint or to ‘demonstrate’ something that one already ‘knows’ (correctly or 
incorrectly) to be true. The aim is to obtain as true as possible a picture of the universe in 
which we live. This kind of professionalism has often suffered attack in modem ecology, 
where money or deeply held opinion are often at stake, but so far this has not happened in 
palaeontology. 

So we can see that the reasons for having and maintaining miiseum, and staffing them with 
appropriate scientists, are based in the essential nature of science itself. 

Now this is all fairly basic, but what is its relationship to fossil (or other) collecting? 
Naturally the objects have to be obtained in some fashion, but there are lots of natural 
objects, and it is impossible to preserve all of them, so which items do we keep? Or, to say 
it in another way, in what does scientific significance consist when we speak of natural 
objects? This is easy in theory, although not always in practice. First, all items that have 
been the basis of previous research should be kept, as these are the ones used in verifying 
the quality of that research. But second, any items that provide significant new knowledge 
or understanding should also be kept. For example, specimens that represent new (or rare) 
species, or specimens that show structures not elsewhere preserved, or those that preserve 
evidence of injury and such things should go into a museum. Specimens that are incomplete, 
or which duplicate material already in museums, don’t necessarily need to be put in 
museums. And, in addition, museums usually keep particularly complete or attractive items 
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that provide examples of local history So even though the Museum of Victoria has some 
nice skulls of Diprotodon - from Victoria of course - the Queensland Museum also collects 
skulls of Diprotodon from Queensland In fact, there is more than just local interest here 
until the skulls have been collected and studied, we don’t know that the Victorian 
diprotodons are the same as those from Queensland, so they do actually provide new 
knowledge about whether or not the diprotodons are the same 

Finally, and as a slight digression, we should also be aware that curators and other scientists 
working in museums also determine the cultural value of natural history items This is done 
in two ways: 

1 By identifying them - for example, a shiny stone may be either gold or 

pyrites until it is identified as one or the other. In the one case this results 
in the stone having considerable value (which I consider a kind of cultural 
value) and in the other, none at all. 

2. By relating them to what is already known: a stone may be from the 

country rock, or a meteorite, or a sample from the mantle. None of these 
may have any particular economic value, but if the rock is identified as a 
meteorite or a sample from the Earth’s mantle, it will be appreciated or 
studied in ways not appropriate to the more pedestrian country rock 
They may then take on educational value, as both meteorites and samples 
of mantle are not items one encounters everyday. 

Once these cultural values have accrued to the items it is then desirable for at least some to 
be made accessible to the general public by being placed on display, hence the display role 
of museums. 

Obviously from what I have written above, not all scientific objects need to be in museums 
There is clearly room for amateur collecting and amateur collections. The chief objection 
that palaeontologists have to amateur collections is not that they exist, but that they are not 
kept in perpetuity. Many an amateur collection ends up in the local tip or rubbish heap, or 
is broken up and sold to other collectors (or museums), after the original collector has 
passed on. If the specimens of scientific value had already been placed in a museum, this is 
not a scientific tragedy: although it is always sad to see a collection that had been the focus 
of so much attention, effort, and even affection, simply discarded. 

Specimens that should go into a museum: 

- representatives of new taxa. 
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- specimens of local interest 

- specimens that show structure not present, or poorly preserved, in those 
specimens already held 

- specimens showing injuries or other pathologies. 

- specimens representing stages of the life cycle, or a sex, not already 
represented 

- specimens that exhibit new geographic or temporal occurance. 

Amateur collecting has played, and continues to play, an important role in palaeontology 
around the world, and hopefully will continue to do so. Not all specimens are of scientific 
importance, indeed probably not even most specimens, so there are plenty of specimens to 
keep in amateur collections After all, if they are not collected, they will rapidly be eroded 
away and lost forever. 


IN THE NEWS 


Oldest Flower Found 

Fossils of what could be the world’s oldest flowering plant have been found in Kent, 
England. The plant, which grew during early the Cretaceous, was only twenty five 
centimetres tall. 

The find was made by a team led by Dr Ed Jarzembowski, keeper of natural history at 
Maidstone Museum, and shows stems, leaves, and flower like organs. The plant is a 
Cretaceous angiosperm and its discovery has excited experts world-wide. 

Dr. Una Smith, of Yale University, said “This is potentially the most exciting fossil plant 
found in southern England for nearly two hundred years.” 

The discovery of this new plant fossil could possibly turn scientific theory on its head by 
showing that woody plants may have developed from flowering plants. The fossils, which 
were dated by Southampton University, are 130 million years old. 

Extract of report in the Herald Sun, February 2nd, 1996. 


The Strange Case of the Transplanted Ammonite(s) - Part 2 

This story was first reported in The Fossil Collector No. 44, January 1995, page 28. 
Gupta doesn’t come into it - there was an honest mistake. But the story has not beet told in 
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full. (For those who are new to the story, it refers to a composite specimen, including two 
ammonites and three gastropods, in the Queensland Museum collection. The ammonites 
were first published (Etheridge, 1909) as Australian fossils, but have now been identified as 
of English origin.) 

Simon Kelly was introduced to the specimen in the hope that he could put a firmer 
provenance on it than the ‘North Germany’ which became Whitehouse’s later opinion 
(Rozefelds, Me Kenzie & Mobbs, 1990). He was able to identify it more exactly than 
hoped, and subsequently published his identification in the Memoirs of the Queensland 
Museum (Kelly, 1993) He has published his story again in the Geological Curator, so it 
is time to give another slant on it 

To start from the beginning The specimen came to the Queensland Museum (Q.M.) in, or 
prior to, 1893 from the ‘Victoria Downs’ pastoral station as part of a miscellaneous 
collection of fossils. The three gastropods and smaller ammonite, glued together in the 
umbilicus of the larger ammonite, together make an interesting curio of the sort that so 
appealed to our Victorian Age forbears. It was clearly imported as such, but this detail was 
lost during the transfer to the Q.M. - possibly from a deceased estate. 

The specimen was among matenal salt from the Q.M. to Robert Etheridge Jnr., who came 
from Britain to be curator of the Australian Museum in Sydney, and who described the 
ammonites as Perisphinctes kayseri Neumahr and Uhlig, 1881 (Etheridge, 1909). 
Etheridge was a very prolific author, desenbing many and various Australian fossils, but did 
little collecting himself and certainly not in the Great Artesian Basin. These deposits were 
then poorly known, and Etheridge would have had little reason to question the provenance 
he was given. (Indeed, he seems to have been unaware that the Cretaceous ammonites he 
studied could be from different stages, having in the major of his two 1909 papers described 
Late Aptian, Early/Middle Albian and Late Albian material from Tambo, Qld without 
distinction.) 

The two ammonites in question were next desenbed by Whitehouse (1926,1927), and even 
in the 1927 paper he knew that there were problems in finding an Australian provenance for 
them. These doubts were much firmer in his later publications (1946,1955), and it was he 
who opined that the specimens were certainly not of Australian origin, and probably came 
from north Germany. 

Thus the ammonites were known to be ring-ins - the only doubt was an exact identity 
(Rozefelds et al., 1990). 

There is, in all of this, a useful lesson about some of the older collections - especially when 
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the\ are known to have been in amateur hands first At this distance in time it is impossible 
to apportion blame for the mistake was it the curator who was responsible for recording 
the material with poor data available as to provenance or was it the author who surely 
carries greatest responsibility for cross checking provenance' 7 Amateurs todav are still 
collecting fossils for then essentially curiosity interest, with little concern for the sort of 
detailed locality data that scientists require, and some of these are still finding their way into 
museum collections (It is important for all amateur collectors to remember that when 
collecting fossils all details as to where the fossil/s was found should be taken as well And. 
when purchasing fossils, ensure that there are at least some rough locality details with them 
In some cases the locality details can be more important than the fossil itself Ed ) Many 
of the types for the Great Artesian Basin ammonites have very limited and sometimes 
doubtful data as to provenance The holotype of Crioceras axonoides Ethendge, 1909. 
which.at present, is being redescnbed under a new genus, is known only to have come from 
Queensland’ 1 

There are indeed at least several other such stones in the Queensland museum collection 
One relates to matenal from ‘Hughenden station that was entered into the register at the 
same time as the nng-ins above, and by the same hand (The register was started in 1914. 
and into it were transferred details of thousands of specimens from ‘The Old Collection’ - 
further increasing the possibility of mistakes) Seven specimens were entered about this 
time from ‘Hughenden’ station, five of which are types and the other has been figured All 
of them have recorded against their entnes. the detail “about Vj a mile from Hughenden 
Station, and about three miles from Mt Walker” In several cases the variations “sheepwash 
water-hole” and the direction, east of Mt Walker are added Recent reconnaissance, 
together with local advice, has identified the sheepwash water-hole as having been on 
Station Creek, just east of the town but one and a half miles from the homestead and six 
miles north of Mt Walker (a locality east of Mt Walker cannot possibly be correct)! 
Everything suggests that this is the true locality and guesstimates of distance were wrong by 
a factor of two or three - something that is fairly easy to do in that rolling down country 
(How much is a country mile’' 1 ) 

The presently silted up water-hole is now firmly placed in the Ramoor Member of the 
Wallumbilla Formation and thus of Early/Middle Albian age Six of the seven specimens 
appear to have possibly come from here, but the other (fortunately unpublished) is an earlier 
Late Aptian ammonite that looks more likely to have come from the Walsh River 

There is also a specimen in the collection, which Simon Kelly identified as coming from the 
European Jurassic, and which carnes the same old locality number as the prolific collection 
made by the Hann Expedition on the Walsh River in north Queensland m 1873! 
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Is there any curator with ‘older’ collections who is game (foolhardy?) enough to say that 
their particular cupboard contains no such skeletons? 

The responsibility for ascertaining correct provenance is surely with the author, whose 
responsibility it surely is to cross check recorded provenances, preferably by further 
collecting. 

Reprinted from Nomen Nudum (Newsletter of the Association of 
Australian Palaeontologists) Number 24, December 1995. 


Aborigines in America First 

A new study of fossil skulls, found in Brazil and Columbia earlier this century, has provided 
startling evidence that an Australoid race, related to Australia’s Aborigines, colonised the 
Americas at least 20,000 years before the ancestors of the American Indians. 

A Brazilian palaeoanthropologist, from the University of Sao Paulo, conducted a detailed 
physical analysis of the skulls. It was found they closely matched those of an ancient 
Australian race, the predecessors of modem Australian Aborigines. 

An Australian National University prehistorian, who has seen photographs of the skulls, 
said they closely resemble ancient human skulls found two decades ago in a burial ground 
at Kow Swamp, in central Victoria. 

The Brazilian and Columbian skulls, like the “robust” race from Kow Swamp, have 
exceptionally thick bones in the cranial vault, massive brow ridges, and a forward thrusting 
lower face. 

The distinctive features of the Kow Swamp skulls, and similar skulls found at Cossack in 
Western Australia, the Willandra Lakes near Balranald in south-western New South Wales, 
and at Talgai on the Darling Downs in Queensland, mark them as close relatives of the 
extinct Solo people of Java, the direct descendents of Java Man. 

Java Man’s australoid descendents crossed the Timor gap, probably on bamboo rafts, to 
colonise Australia some 50,000 to 60,000 years ago and also headed north and east, 
traversing permanent pack ice in the Bering Strait, during a glacial period, to become the 
first people to enter the Americas. 

Later, the Bering Strait froze over again, opening the Americas to new waves of immigrants. 

Extract of an article which appeared in tire Gympie Times, April 1996. 



